Data is posted at Harvard dataverse, <https://doi.org/10.7910/DVN/Z7HLZG>.

Introduction {#sec005}
============

Niger is a mainly rural country of approximately 23 million people (2019)\[[@pone.0231392.ref001]\], with problems of food scarcity\[[@pone.0231392.ref002]\] and lack of economic opportunity\[[@pone.0231392.ref003]\]. Most Nigerien girls marry during adolescence (76% under 18 years, 28% under 15 years\[[@pone.0231392.ref004]\]) and bear children during this same period, a practice that may result in poor infant\[[@pone.0231392.ref005]--[@pone.0231392.ref007]\] and maternal health\[[@pone.0231392.ref006], [@pone.0231392.ref008]\] outcomes, as some studies in other nations have suggested. Adolescent modern family planning (FP) use is low (7%)\[[@pone.0231392.ref009]\].

Men's greater power over FP decisions as compared to that of their young wives may, in part, be responsible for the low prevalence of modern FP use. Qualitative data from Maradi, Niger, suggests a husband's permission, or fear of not getting that permission, limits some women from starting FP\[[@pone.0231392.ref010]\]. This evidence is also supported by qualitative data from Niamey, Tahoma, and Zinder, Niger, that suggests husbands may control or advise women about their FP use\[[@pone.0231392.ref011]\]. Nigerien men may be reluctant to allow their wives to use family planning because they want more children than women\[[@pone.0231392.ref011]\] or out of concern that the use of family planning would enable their wives to engage in extra-marital sex without the fear of pregnancy while husbands migrate for work (Personal communication, Dr. Sani Aliou, October 11, 2019). Wives may be at risk of reproductive coercion (coerced pregnancy, contraceptive sabotage; RC) when their views diverge from those of their husbands\[[@pone.0231392.ref012]\]. These same women may be at greater risk of experiencing intimate partner violence (IPV) given its association with RC\[[@pone.0231392.ref013]\].

Married very young adolescent girls {#sec006}
-----------------------------------

Such relational power differentials and discordant fertility desires between husband and wife may be especially harmful for the married very young adolescent (VYA) girl (defined as ages 10--14 years\[[@pone.0231392.ref014]\]) in Niger. This is because of the physical, emotional, and social status of a very young adolescent as compared to an older adolescent (defined as ages 15--19\[[@pone.0231392.ref015]\]; we will further split this group into ages 15--16, representing middle adolescence, and 17--19, representing late adolescence, for analysis purposes). Very young adolescent girls are less developed physically than older adolescents\[[@pone.0231392.ref016]\], given the former are transitioning out of childhood. They are characterized by their small, growing body frames\[[@pone.0231392.ref017]\], and as a result, may be more likely to be injured than older adolescents during sex and childbirth because of their still small sizes. Very young adolescence is also a time normally characterized by puberty onset\[[@pone.0231392.ref017]\]. Dependent on age of marriage, however, menarche may not have occurred for VYA girls in Niger (Personal communication, Dr. Sani Aliou, October 11, 2019), making them unable to bear children in comparison to most girls in older adolescence. This has the potential to lead to emotional and social harm for the VYA girls in their marriages and communities.

The brains of VYA girls are also different developmentally as compared to older adolescents and may influence how VYA respond in situations. For example, grey matter density in the frontal cortex (responsible for cognition\[[@pone.0231392.ref018]\]) decreases from childhood\[[@pone.0231392.ref019]\] or around age 11\[[@pone.0231392.ref020], [@pone.0231392.ref021]\] across adolescence, with a continued increase of white matter during adolescence that improves the speed at which the brain relays and uses information\[[@pone.0231392.ref019]--[@pone.0231392.ref021]\]. This means that as girls are aging, their cognitive abilities (e.g., memory, ability to decide on socially-acceptable behavioral responses\[[@pone.0231392.ref018]\]) are enhanced. Steinberg et al also found that adolescents aged 13 and younger were less future-focused as compared to those aged 16 and older\[[@pone.0231392.ref022]\]. Further, McGivern et al have found that facial emotional processing time, but not accuracy, slows around puberty (age 11 for girls in this study), and then returns to a higher speed by age 15\[[@pone.0231392.ref023]\]. Overall, the less developed state of the VYA brain has the potential to impact Nigerien VYA girls' knowing how or when to best advocate for their own sexual or reproductive desires, especially given VYA focus on the immediate versus long-term impact of choices made. Additionally, delays in emotional processing could lead to relationship misunderstandings in interacting with partners or their families.

Finally, rural Niger is a patriarchal culture in which men lead households\[[@pone.0231392.ref010]\], and consequently, married adolescent girls and young women (AGYW) have less social standing/capital and power given their gender and ages. When AGYW marry in Niger, they move into the home of their husbands, with great influence on them from their mothers-in-law\[[@pone.0231392.ref009]\]. Rural Nigerien AGYW have more confined mobility in their first year of marriage, in particular (i.e., they are unable to go to the markets, but are allowed to visit family, see neighbors, and attend some basic ceremonies)\[[@pone.0231392.ref010]\]. They may also be expected by husbands and family to become pregnant during that first year\[[@pone.0231392.ref010]\], and embrace the concept themselves, supported by the notion that their primary gender roles in the community are to be wives and mothers\[[@pone.0231392.ref011]\]. Perlman notes that "A woman's greatest asset in rural Hausa communities is her fertility."\[[@pone.0231392.ref010]\] However, he also mentions that some women do engage in income generation with the permission of their husbands\[[@pone.0231392.ref010]\]. Data from the 2018 Reaching Married Adolescents study suggests most marriages (99%) among AGYW in Dosso region, Niger, specifically, appear stable and intact over a two-year period (data not shown). Additional evidence in the literature related to stability of early marriages in Niger is limited. Analyzed Demographic and Health Survey data from across Niger among 15-49-year-old women, in the longer term, revealed that 25.0% of first unions had concluded, 4.4% through widowhood and 20.6% through divorce, 15--19 years after formation of the relationship\[[@pone.0231392.ref024]\].

VYA girls, in particular, may be especially susceptible to their low social standing, the isolation, and the pressure to reproduce. Their new home lives may be a lonely place for them given the young age at which this separation from their former village lives or schooling, occurs. The isolation also has the potential to constrain a VYA girl's identity formation given the importance that social interactions with peers\[[@pone.0231392.ref025], [@pone.0231392.ref026]\] and those in the community, among others, can play in helping to shape identity, as Fandrem points out\[[@pone.0231392.ref027]\]. Evidence from other low and middle income countries (LMIC) (India and China), suggests that very young adolescence is a time when gender attitudes are being shaped and reinforced\[[@pone.0231392.ref028]\] by family and peers\[[@pone.0231392.ref029]\], whether for the positive or negative. In these more isolated home environments, VYA girls may perceive they have little voice and may embrace beliefs about themselves and gender attitudes that slow their uptake of contraceptive and place them at future risk for unintended pregnancies.

Call to action, gap in the literature, and study purpose {#sec007}
--------------------------------------------------------

Global health researchers and development stakeholders have called for increased attention to and research on VYA in the last decade, particularly regarding their sexual and reproductive health (SRH)\[[@pone.0231392.ref030]--[@pone.0231392.ref032]\]. Woog and Kagestan highlight that \>750,000 births occurred globally among adolescent girls under 15 in 2016 and that this segment of the population is expected to grow from 143 million to 193 million in Africa, alone, in 2030\[[@pone.0231392.ref033]\]. In settings such as Niger where marriage of VYA girls is prevalent\[[@pone.0231392.ref004]\] and their fertility is high\[[@pone.0231392.ref034]\], this call takes on heightened urgency. Some of the critical information required for improving the health and safety of married VYA girls in Niger includes evidence related to their contraceptive use, unintended pregnancy, and experiences and effects of gender inequities (e.g., IPV and RC). Importantly, we also need to understand whether and how these may differ from the experiences of married older AGYW.

In this *exploratory* study, we compare and contrast reproductive health, gender equity attitudes, and experiences of intimate partner violence among a representative sample of married VYA girls (aged 13--14 years) with those AGYW aged 15--16 years and 17--19 years in the rural Dosso region of Niger.

Methods {#sec008}
=======

Study data and analytic sample formation {#sec009}
----------------------------------------

The analyzed data were collected as part of baseline measurements for a cluster-randomized controlled trial assessing the impact of the Reaching Married Adolescents (RMA) intervention on uptake of modern family planning among married AGYW and their husbands in Dosso region, Niger (Clinical Trials ID: NCT03226730). The RMA trial was carried out in the Doutchi, Loga, and Dosso districts of rural Niger, with 16 villages per district (four control, 12 intervention) participating in the study. Details of the sampling design and intervention can be found elsewhere.\[[@pone.0231392.ref035]\]

Adolescent girls and young women and their husbands were eligible to participate in the study if an AGYW was a married 13--19 year old fluent in Zarma or Hausa. She could not be sterilized and could not have plans to move over the subsequent 18 months or travel more than 6 months across the study period. There were 1157 AGYW and 1156 husbands who met eligibility criteria, consented, and participated in the RMA study at baseline (an 88% participation rate). The final n available for baseline analyses were 1072 AGYW and 1080 men after one village leader requested his village's data be removed (data for 25 AGYW, 25 husbands) and after some surveys were removed because of grave data incompleteness concerns. Baseline data was collected from April---June 2016.

Data collection and measurement of reproductive health factors, gender equity, partner violence, and parity {#sec010}
-----------------------------------------------------------------------------------------------------------

Female research assistants collected survey data on tablets from AGYW in private settings. Questions focused on issues related to demographics, fertility, knowledge of and self-efficacy to use FP, current use of modern FP, unintended last pregnancy (UIP), gender role attitudes, lifetime RC, and lifetime IPV, among other topics.

We created the accurate knowledge of modern FP and self-efficacy to use FP variables by asking each AGYW a series of questions and then creating a sum or a score. AGYW were asked 14 questions primarily probing their knowledge about various forms of modern FP (i.e., oral contraceptive pills, intrauterine devices (IUD), etc.). One point was awarded for each correct answer obtained. AGYW with higher summed scores (14 being the highest) were considered to have more accurate knowledge of modern FP. The self-efficacy to use FP variable was made of responses to five questions that assessed an AGYW's confidence: in her ability to suggest to her husband that they wait a healthy amount of time to have another baby; in her ability to suggest to her husband that that they use a FP method; that she could persuade her husband to let her use a FP method; that she could obtain the FP method she wanted; and that she could use the FP method of her choice, correctly. She was awarded one point, with a maximum of five points, for each question she answered in the affirmative.

Additionally, we constructed variables for current use of modern FP and UIP. Current use of modern FP assessed whether an AGYW was currently using FP and if the form being used was modern (i.e., IUD, injectable, implant, pill, male condom, female condom, emergency contraception, or lactational amenorrhea method). AGYW who were pregnant at the time were excluded. Unintended last pregnancy was constructed from variables asking about whether an AGYW had ever given birth and whether the last birth was mistimed or not wanted. This variable was constructed for all AGYW, versus only those AGYW who had ever had a pregnancy, for greater generalizability.

Gender role attitudes were scored based on a summary measure calculated from responses to three statements to which AGYW were asked to respond either 'agree' or 'disagree'. One point was awarded for a gender equitable response, with a score of 3 representing the most gender equitable views. Statements included 1/There are times when a woman deserves to be beaten, 2/A woman should never question her husband's decisions even if she disagrees with them, and 3/It is natural and right that men have more power than women in the family.

We also constructed variables for three forms of gender-based violence: lifetime experience of RC, lifetime experience of physical IPV, and lifetime experience of sexual IPV. Lifetime experience of RC was coded as yes if an AGYW indicated that her husband had ever done one or more of the following: made her feel bad or treated her badly for wanting to use a FP method to delay or prevent pregnancy; tried to force or pressure her to become pregnant; took away her FP; kept her from going to the clinic to get FP; said he would leave her if she didn't get pregnant; or physically hurt her because she did not become pregnant. Lifetime physical IPV was coded as yes if an AGYW answered her husband had ever done one or more of the following to her: pushed, shook, or threw something at her; slapped her; twisted her arm or pulled her hair; hit her with his fist or something that could hurt; kicked, dragged, or beat her up; or choked or burned her. Finally, lifetime sexual IPV was coded as occurring if the participant reported that her husband had ever either physically forced her to have sex when she did not want to, or physically forced her to perform other sexual acts she did not want to. Finally, parity was coded based on whether an AGYW had ever given birth or not. An AGYW was considered nulliparous if she had never given birth (though, she could currently be pregnant), while an AGYW who had given birth to at least one child was considered parous. The total number of births was captured among the parous.

Analysis {#sec011}
--------

Our analyses were intended to be *exploratory*, with the intent of generating areas for future research, given the small sample of VYA (i.e., 13-14-year-olds; n = 49) in this dataset. We first described baseline characteristics of the married AGYWs and their husbands, by age group (13--14 years, 15--16 years and 17--19 years), highlighting factors related to marriage and parity. We then presented the frequency of reproductive health outcomes, gender role attitudes, and partner violence experienced among the married AGYWs by age group. We compared the proportions for these outcomes in the three age groups, assessing if there was a statistical difference in proportions that existed for 13-14-year-olds as compared to the 15-16-year-olds, and 13-14-year-olds as compared to the 17-19-year-olds, using Pearson's Chi-Square with a p-value significant at p\<0.05. We reported p-values only. When expected cell counts fell below 5, we reported Fisher's exact p-values with the p-value significant at p\<0.05. This same information was also presented stratified by parity status. Median values of continuous variables were used to create cut points for frequency presentation.

We next used logistic regression to calculate odds ratios (ORs) with 95% confidence intervals, exploring the relationship between accurate knowledge of and self-efficacy to use FP, gender equity attitudes, lifetime physical IPV, and lifetime sexual IPV, with current use of modern FP and UIP among 15-16-year-olds and 17-19-year-olds. Owing to the small sample size of the 13-14-year-olds, we did not have adequate statistical power to model these relationships for this age group; however, we chose to present this data for the 15--16 and 17-19-year-olds given the limited sexual and reproductive health data among younger vs. older married AGYW in Niger. We initially explored models stratified by parity status given its important role related to the various exposures and the outcomes, but we did not have sufficient sample size to generate estimates for many outcomes. Instead, unadjusted and adjusted odds ratios (aORs) are presented, controlling for parity status in its continuous form. We did not control for additional confounders given small cell sizes for some exposures. We saw low precision of some estimates owing to these sparse cells. SAS software v9.4\[[@pone.0231392.ref036]\] was used in all mentioned analyses.

Ethics {#sec012}
------

Institutional Review Board approvals for the Reaching Married Adolescents parent study were obtained from the University of California, San Diego (ID: 1604075, 03/08/2016), and the Nigerien Ministry of Health. In line with local norms and independent of a married AGYW's age, verbal consent for a married AGYW's participation in the study was given by an AGYW's head of household and/or husband, and then her informed verbal assent to participate in the study was obtained. Local research partners deemed verbal consent and assent, versus written, most appropriate for engaging participation in the study. We followed World Health Organization Guidelines related to minimizing risk of IPV when both a wife and husband were interviewed. This information is discussed further, elsewhere\[[@pone.0231392.ref035]\].

Results {#sec013}
=======

There were 1072 married AGYWs in our analytic sample, with 49 aged 13--14 years, 248 aged 15--16 years, and 775 aged 17--19 years. AGYWs married very young, with the majority of 13-14-year-olds and 15-16-year-olds marrying between the ages of 11 and 14. The mean age difference between husband and AGYW ranged from a low of 8 years among 13-14-year-olds to a high of 9 years among 17-19-year-old AGYWs (see [Table 1](#pone.0231392.t001){ref-type="table"}).

10.1371/journal.pone.0231392.t001

###### Baseline characteristics of married AGYWs and their husbands in Dosso region, Niger, by age group (n = 1072).

![](pone.0231392.t001){#pone.0231392.t001g}

                                                                                13-14-yo n = 49   15-16-yo n = 248                17-19-yo n = 775                
  ----------------------------------------------------------------------------- ----------------- ------------------ ------------ ------------------ ------------ --------------
  **AGYW**                                                                      n (%)                                n (%)                           n (%)        
  Age of AGYW at marriage                                                                                                                                         
  7--10                                                                         1 (2.1)                              7 (2.8)                         22 (2.9)     
  11--14                                                                        46 (97.9)                            157 (63.6)                      371 (48.0)   
  15 +                                                                          0 (0.0)                              83 (33.6)                       380 (49.2)   
  Had first menstrual period                                                    35 (71.4)                            236 (95.6)                      731 (94.7)   
  Ever given birth                                                              6 (12.2)                             88 (35.6)                       556 (71.8)   
  Number of children of AGYW                                                                                                                                      
  0                                                                             44 (89.8)                            157 (63.6)                      224 (28.9)   
  1                                                                             3 (6.1)                              81 (32.8)                       289 (37.3)   
  2                                                                             1 (2.0)                              8 (3.2)                         198 (25.6)   
  3+                                                                            1 (2.0)                              1 (0.4)                         64 (8.3)     
  Currently pregnant                                                            4 (8.2)                              30 (12.2)                       100 (13.0)   
  Attended modern school                                                        19 (41.3)                            80 (32.4)                       273 (35.5)   
  **AGYW's husband**                                                            n (%)             mean (range)       n (%)        mean (range)       n (%)        mean (range)
  Age                                                                                             22 (17, 32)                     23 (15, 43)                     27 (18, 53)
  Age difference between husband and AGYW                                                         8 (3, 18)                       8 (-1, 27)                      9 (-1, 36)
  Number of wives                                                                                                                                                 
  1                                                                             44 (95.7)                            212 (88.7)                      641 (84.9)   
  2+                                                                            2 (4.4)                              27 (11.3)                       114 (15.1)   
  Attended modern school                                                        25 (55.6)                            133 (56.1)                      344 (45.7)   
  In the last 12 months, husband was away more than 3 months from the village   35 (77.8)                            168 (70.9)                      519 (68.9)   

Reproductive factors {#sec014}
--------------------

Current use of modern FP was low, with 4% of 13-14-year-olds as compared to 14% of 17-19-year-olds reporting use (p = 0.07). A higher percent of current use was reported among parous versus nulliparous AGYW (see [Table 2](#pone.0231392.t002){ref-type="table"} - all AGYW in the sample, [Table 3](#pone.0231392.t003){ref-type="table"} - parous AGYW, and [Table 4](#pone.0231392.t004){ref-type="table"} - nulliparous AGYW).

10.1371/journal.pone.0231392.t002

###### Frequency of reproductive health, gender equity, and partner violence factors experienced among married AGYWs in Dosso region, Niger, by age group.

![](pone.0231392.t002){#pone.0231392.t002g}

                                                                                                                  13-14- yo n = 49   15-16- yo n = 248   17-19- yo n = 775   Chi-Square three-way comparison of 13-14-yo vs 15-16-yo vs 17-19-yo[\*](#t002fn002){ref-type="table-fn"}   Chi-Square, two-way comparison of 13-14-yo vs 15-16-yo[\*](#t002fn002){ref-type="table-fn"}   Chi-Square, two-way comparison of 13-14-yo vs 17-19-yo[\*](#t002fn002){ref-type="table-fn"}
  --------------------------------------------------------------------------------------------------------------- ------------------ ------------------- ------------------- ---------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------
  **Accurate knowledge about FP** score of 3 or higher of 14                                                      15 (30.6)          115 (46.8)          490 (63.6)          \< .0001                                                                                                   0.0378                                                                                        \< .0001
  **Self-efficacy to use FP** score of 5 out of 5                                                                 26 (54.2)          141 (56.9)          520 (67.4)          0.0035                                                                                                     0.7310                                                                                        0.0601
  **Currently use modern FP**[†](#t002fn003){ref-type="table-fn"}                                                 2 (4.4)            15 (6.9)            93 (13.8)           0.0070                                                                                                     0.7451                                                                                        0.0719
  **UIP**[‡](#t002fn004){ref-type="table-fn"}                                                                     2 (4.1)            34 (13.8)           247 (32.3)          \< .0001                                                                                                   0.0582                                                                                        \< .0001
  **Personal attitudes related to gender equity** support for more equitable attitudes (score 1 or higher of 3)   24 (50.0)          114 (46.0)          377 (49.1)          0.6762                                                                                                     0.6082                                                                                        0.9025
  **Lifetime experience of RC**                                                                                   7 (16.7)           25 (11.0)           77 (10.7)           0.4335                                                                                                     0.3025                                                                                        0.2092
  **Lifetime experience of physical IPV**                                                                         3 (6.3)            23 (9.4)            62 (8.1)            0.7626                                                                                                     0.7803                                                                                        1.0000
  **Lifetime experience of sexual IPV**                                                                           7 (15.2)           17 (6.9)            33 (4.3)            0.0065                                                                                                     0.0772                                                                                        0.0055

YO = Year-olds; FP = Family planning; UIP = Unintended last pregnancy; RC = Reproductive coercion, IPV = Intimate partner violence

\*Pearson's Chi-Square and degrees of freedom not reported--only p-value reported; Fisher's exact p-value reported if expected cell size below 5

†Excludes pregnant AGYWs (n = 134)

‡Unintended pregnancy out of all girls and young women in the sample

10.1371/journal.pone.0231392.t003

###### Frequency of reproductive health, gender equity, and partner violence factors experienced among married AGYWs in Dosso region, Niger, by age group, *among the parous*.

![](pone.0231392.t003){#pone.0231392.t003g}

                                                                                                                     13-14- yo n = 6   15-16- yo n = 88   17-19- yo n = 549   Chi-Square three-way comparison of 13-14-yo vs 15-16-yo vs 17-19-yo[\*](#t003fn002){ref-type="table-fn"}   Chi-Square, two-way comparison of 13-14-yos vs 15-16-yos[\*](#t003fn002){ref-type="table-fn"}   Chi-Square, two-way comparison of 13-14-yos vs 17-19-yos[\*](#t003fn002){ref-type="table-fn"}
  ------------------------------------------------------------------------------------------------------------------ ----------------- ------------------ ------------------- ---------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------
                                                                                                                     n (%)             n (%)              n (%)                                                                                                                                                                                                                          
  **Accurate knowledge about modern FP** score of 3 or higher of 14                                                  4 (66.7)          63 (71.6)          395 (72.5)          0.8695                                                                                                     1.0000                                                                                          0.6697
  **Self-efficacy to use modern FP** score of 5 out of 5                                                             5 (83.3)          67 (76.1)          400 (73.1)          0.7704                                                                                                     1.0000                                                                                          1.0000
  **Currently use modern FP**[†](#t003fn003){ref-type="table-fn"}                                                    1 (25.0)          11 (13.6)          93 (18.6)           0.3836                                                                                                     0.4624                                                                                          0.5625
  **UIP**[‡](#t003fn004){ref-type="table-fn"}                                                                        2 (33.3)          33 (37.9)          244 (45.0)          0.3887                                                                                                     1.0000                                                                                          0.6956
  **Personal attitudes related to gender equity** support for more equitable attitudes (score of 1 or higher of 3)   4 (66.7)          34 (38.6)          256 (47.1)          0.2127                                                                                                     0.2174                                                                                          0.4288
  **Lifetime experience of RC**                                                                                      3 (60.0)          8 (9.3)            56 (10.7)           0.0173                                                                                                     0.0118                                                                                          0.0113
  **Lifetime experience of physical IPV**                                                                            0 (0.0)           11 (12.5)          49 (9.0)            0.4723                                                                                                     1.0000                                                                                          1.0000
  **Lifetime experience of sexual IPV**                                                                              0 (0.0)           6 (6.8)            22 (4.1)            0.4391                                                                                                     1.0000                                                                                          1.0000

YO = Year-olds; FP = Family planning; UIP = Unintended last pregnancy; RC = Reproductive coercion, IPV = Intimate partner violence

\*Pearson's Chi-Square and degrees of freedom not reported--only p-value reported; Fisher's exact p-value reported if expected cell size below 5

†Excludes pregnant AGYWs (n = 56)

‡Unintended pregnancy out of all girls and young women in the sample

10.1371/journal.pone.0231392.t004

###### Frequency of reproductive health, gender equity, and partner violence factors experienced among married AGYWs in Dosso region, Niger, by age group, *among the nulliparous*[\*](#t004fn002){ref-type="table-fn"}.

![](pone.0231392.t004){#pone.0231392.t004g}

                                                                                                                     13-14- yo n = 43   15-16- yo n = 160   17-19- yo n = 226   Chi-Square three-way comparison, p-value[†](#t004fn003){ref-type="table-fn"}   Chi-Square, two-way comparison of 13-14-yos vs 15-16-yos[†](#t004fn003){ref-type="table-fn"}   Chi-Square, two-way comparison of 13-14-yos vs 17-19-yos[†](#t004fn003){ref-type="table-fn"}
  ------------------------------------------------------------------------------------------------------------------ ------------------ ------------------- ------------------- ------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------
  **Accurate knowledge about modern FP** score of 3 or higher of 14                                                  11 (25.6)          52 (32.9)           95 (42.2)           0.0459                                                                         0.3583                                                                                         0.0409
  **Self-efficacy to use modern FP** score of 5 out of 5                                                             21 (50.0)          74 (46.3)           120 (53.3)          0.3908                                                                         0.6648                                                                                         0.6912
  **Currently use modern FP**[‡](#t004fn004){ref-type="table-fn"}                                                    1 (2.4)            4 (3.0)             0 (0.0)             0.0429                                                                         1.0000                                                                                         0.1934
  **UIP**[§](#t004fn005){ref-type="table-fn"}                                                                        0 (0.0)            1 (0.6)             3 (1.3)             0.7674                                                                         1.0000                                                                                         1.0000
  **Personal attitudes related to gender equity** support for more equitable attitudes (score of 1 or higher of 3)   20 (47.6)          80 (50.0)           121 (54.0)          0.6244                                                                         0.7836                                                                                         0.4458
  **Lifetime experience of RC**                                                                                      4 (10.8)           17 (12.1)           21 (10.5)           0.9137                                                                         1.0000                                                                                         1.0000
  **Lifetime experience of physical IPV**                                                                            3 (7.1)            12 (7.6)            13 (5.8)            0.7381                                                                         1.0000                                                                                         0.7237
  **Lifetime experience of sexual IPV**                                                                              7 (17.5)           11 (7.0)            11 (4.9)            0.0237                                                                         0.0602                                                                                         0.0099

YO = Year-olds; FP = Family planning; UIP = Unintended last pregnancy; RC = Reproductive coercion, IPV = Intimate partner violence

\*NB.78 girls who reported being nulliparous (never having given birth) reported being currently pregnant

†Pearson's Chi-Square and degrees of freedom not reported--only p-value reported; Fisher's exact p-value reported if expected cell size below 5

‡Excludes pregnant AGYWs (n = 78)

§Unintended pregnancy out of all girls and young women in the sample

Among 17-19-year-olds, the adjusted odds of current use of modern FP among those who reported lifetime experience of physical IPV were 2.11 times that of those who did not report lifetime experience of physical IPV. The estimate for 15-16-year-olds was also raised but was imprecise and not statistically significant (see [Table 5](#pone.0231392.t005){ref-type="table"} for unadjusted estimates and [Table 6](#pone.0231392.t006){ref-type="table"} for adjusted estimates).

10.1371/journal.pone.0231392.t005

###### Crude associations between reproductive health, gender equity, and partner violence factors with current modern FP use and UIP experienced among married AGYWs in Dosso region, Niger, stratified by age, 15-16-year-olds and 17-19-year-olds.
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                                                                                                   Currently use modern FP[\*](#t005fn002){ref-type="table-fn"}   Currently use modern FP[\*](#t005fn002){ref-type="table-fn"}   UIP                 UIP
  ------------------------------------------------------------------------------------------------ -------------------------------------------------------------- -------------------------------------------------------------- ------------------- -------------------
  **Accurate knowledge about modern FP** score of \> = 3 of 14                                     CC[†](#t005fn003){ref-type="table-fn"}                         10.18 (4.38, 23.67)                                            2.76 (1.28, 5.95)   2.10 (1.50, 2.94)
  **Self-efficacy to use modern FP** score of 5 out of 5                                           3.58 (0.98, 13.09)                                             4.48 (2.27, 8.83)                                              1.72 (0.80, 3.70)   0.53 (0.39, 0.73)
  **Personal attitudes related to gender equity** more equitable attitudes: score of \> = 1 of 3   0.40 (0.12, 1.29)                                              1.01 (0.65, 1.57)                                              1.20 (0.58, 2.47)   2.27 (1.66, 3.11)
  **Lifetime experience of physical IPV**                                                          2.45 (0.63, 9.54)                                              2.26 (1.18, 4.32)                                              0.92 (0.26, 3.30)   1.88 (1.11, 3.20)
  **Lifetime experience of sexual IPV**                                                            0.88 (0.11, 7.13)                                              1.59 (0.63, 3.99)                                              0.81 (0.18, 3.72)   1.28 (0.62, 2.67)

FP = Family planning; IPV = Intimate partner violence; YOS = Year-olds

\*Currently use FP excludes those who are currently pregnant (n = 30 for 15-16-year-olds, n = 100 for 17-19-year-olds)

†CC = Cannot compute odds ratio and 95% confidence intervals because of a zero cell.

10.1371/journal.pone.0231392.t006

###### The association between reproductive health, gender equity, and partner violence factors with current modern FP use and UIP experienced among married AGYWs in Dosso region, Niger, stratified by age, 15-16-year-olds and 17-19-year-olds, *adjusted for parity status*[\*](#t006fn002){ref-type="table-fn"}.

![](pone.0231392.t006){#pone.0231392.t006g}

                                                                                                   Currently use modern FP[†](#t006fn003){ref-type="table-fn"}   Currently use modern FP[†](#t006fn003){ref-type="table-fn"}   UIP                 UIP
  ------------------------------------------------------------------------------------------------ ------------------------------------------------------------- ------------------------------------------------------------- ------------------- -------------------
  **Accurate knowledge about modern FP** score of \> = 3 of 14                                     CC[†](#t006fn004){ref-type="table-fn"}                        8.39 (3.58, 19.63)                                            1.31 (0.55, 3.13)   1.55 (1.08, 2.23)
  **Self-efficacy to use modern FP** score of 5 out of 5                                           2.38 (0.61, 9.27)                                             3.93 (1.98, 7.80)                                             0.87 (0.36, 2.07)   0.34 (0.24, 0.49)
  **Personal attitudes related to gender equity** more equitable attitudes: score of \> = 1 of 3   0.51 (.15, 1.70)                                              1.08 (0.69, 1.70)                                             2.11 (0.91, 4.90)   2.92 (2.07, 4.13)
  **Lifetime experience of physical IPV**                                                          1.63 (0.37, 7.18)                                             2.11 (1.08, 4.11)                                             0.41 (0.09, 1.90)   1.62 (0.92, 2.85)
  **Lifetime experience of sexual IPV**                                                            0.78 (0.09, 6.67)                                             1.58 (0.61, 4.11)                                             0.65 (0.12, 3.51)   1.20 (0.54, 2.64)

FP = Family planning; IPV = Intimate partner violence; YOS = Year-olds

\*Models control for parity modeled continuously

†Currently use modern FP excludes those who are currently pregnant (n = 30 for 15-16-year-olds, n = 100 for 17-19-year-olds)

‡CC = Cannot compute adjusted odds ratio and 95% confidence intervals because of a zero cell

High self-efficacy to use FP (a score of 5/5) was prevalent among all age groups. Accurate knowledge of modern FP was low among the sample, with a median score of 3 out of 14. A higher proportion of 17-19-year-old AGYWs scored 3 or higher as compared to 15-16-year-olds, and 13-14-year-olds. Statistical differences were seen when comparing the 13-14-year-olds to the 15-16-year-olds and to the 17-19-year-olds ([Table 2](#pone.0231392.t002){ref-type="table"}). The highest percent of accurate knowledge of modern FP (score of 3 or higher) was seen among parous AGYWs as compared to nulliparous AGYWs ([Table 3](#pone.0231392.t003){ref-type="table"} and [Table 4](#pone.0231392.t004){ref-type="table"}). Report of UIP was lowest among the 13-14-year-olds, followed by the 15-16-year-olds, and then the 17-19-year-olds, with a statistical difference seen when comparing the 13-14-year-olds and 17-19-year-olds. Among 17-19-year-olds, the adjusted odds of UIP among those who reported having more gender equitable attitudes, a score of 1 or higher of 3, were 2.92 times that of those who did not report having more gender equitable attitudes. The estimate for 15-16-year-olds was similar, though not as precise and not statistically significant (see [Table 5](#pone.0231392.t005){ref-type="table"} for unadjusted estimates and [Table 6](#pone.0231392.t006){ref-type="table"} for adjusted estimates).

Violence {#sec015}
--------

Between 11--17% of AGYWs in all age groups reported lifetime RC, with 13-14-year-olds reporting the highest percentage. No statistical differences were seen when comparing the youngest to the older groups. Differences were seen when examining lifetime RC among the parous AGYWs, but not the nulliparous (see [Table 3](#pone.0231392.t003){ref-type="table"} and [Table 4](#pone.0231392.t004){ref-type="table"}). Noting the small n for parous 13-14-year-olds, lifetime experience of RC among 13-14-year-old parous AGYWs was 60%, while it was 9% among parous 15-16-year-olds and 11% among parous 17-19-year-olds.

The highest percent of lifetime sexual IPV was observed among the 13-14-year-olds (15%) as compared to 7% of girls aged 15--16 and 4% of AGYWs aged 17--19. Nulliparous girls aged 13--14 reported the highest percent of lifetime sexual IPV among the three age groups.

Discussion {#sec016}
==========

In this *exploratory* study, we sought to examine reproductive health, gender equity attitudes, and partner violence experiences of married AGYW aged 13--14 years, 15--16 years, and 17--19 years in Dosso Region, Niger, and to assess whether statistical differences existed in these outcomes when comparing the age groups. We saw the lowest percents of current use of modern FP, accurate knowledge about FP, self-efficacy to use FP, and UIP among the 13-14-year-olds, followed by the 15-16-year-olds, and then the 17-19-year-olds. Marginal or statistically significant differences were seen in comparing 13-14-year-olds versus 17-19-year-olds for all outcomes. Qualitative evidence has demonstrated that after a first birth has occurred, Nigerien women are more likely to consider birth spacing\[[@pone.0231392.ref011]\]. Women are said to use various approaches for pregnancy prevention, including herbs; writing passages from the Quran in chalk and then dissolving the chalk in water to drink; charms; and other approaches\[[@pone.0231392.ref010]\]. Evidence suggests that modern contraception use is low among adolescents 18 or younger in Niger (7%)\[[@pone.0231392.ref009], [@pone.0231392.ref037]\], and parous AGYW in our study were more likely to report current use of modern forms of FP than nulliparous AGYW, in line with the above qualitative work. Accurate knowledge of modern FP was also low among our study, supported by evidence from focus groups conducted with urban and rural Nigerien adolescents that also found lower knowledge related to modern FP, broadly\[[@pone.0231392.ref009]\]. We note that a higher percent of the older AGYW in our study, seemingly, the older parous AGYW, reported more accurate knowledge of FP as compared to those who were younger. Again, this is consistent with the finding that parous AGYW reported a higher percent of current modern FP use than the nulliparous AGYW. Self-efficacy to use FP, slightly higher among the 17-19-year-olds as compared to the 13-14-year-olds, was additionally driven by those who were parous. Finally, the lower percentage of reported UIP among those aged 13--14 as compared to the older AGYW, was likely related to younger, perhaps, nulliparous VYA wanting to have children and not considering a pregnancy unwanted or mistimed, as compared to older AGYW who already have one or more children.

The level of reported lifetime partner-related RC among the overall group of married AGYWs in our study was high (11--17%). Much of the published literature related to RC is from the United States, though evidence from the LMIC context (e.g., Cote de Ivoire and India) similarly demonstrate a high percent of partner-related RC reported by women. In Cote De Ivoire, 18.6% of women 18 years and older reported lifetime partner-related RC\[[@pone.0231392.ref038]\], while in Uttar Pradesh, India, 12% of women aged 15--49 reported RC from a current husband or the in-laws\[[@pone.0231392.ref039]\]. More specifically in our data, while we did not see a difference in proportions across the age groups statistically, we saw 13-14-year-olds reporting the highest percent. In particular, though a small n, we saw 13-14-year-old parous adolescent girls reporting a very high percent of lifetime RC, statistically different from what was seen among both groups of parous older AGYW. Reports of lifetime RC among parous 13-14-year-olds may have been higher than that of older parous AGYW as the fertility intentions between older AGYW and their husbands may be better aligned. Older parous AGYW may already have a number of children in comparison to the parous VYA girls given their younger ages, and older parous AGYW may have greater maturity and ability to communicate with their husbands about their desire for the timing of additional children and need for family planning. Research from Kenya and Malawi highlights the importance of partner communication with linked contraceptive use\[[@pone.0231392.ref040], [@pone.0231392.ref041]\]. Additionally, parous VYA girls may have attempted to obtain or use FP but been less able to cover their attempts or hide it in comparison to older parous AGYW. Qualitative evidence from Maradi, Niger suggests some women are using contraception without the knowledge of their husbands and some hide it\[[@pone.0231392.ref010]\]. Older AGYW may have a greater number of social connections outside of the immediate family to help them with this. Older AGYW may also have greater mobility to access contraception as compared to parous VYA girls given their older ages.

We also observed a greater percent of lifetime sexual IPV reported among VYA girls as compared to AGYW aged 15--16 and 17--19. Specifically, nulliparous 13-14-year-olds reported a higher percent of lifetime sexual IPV as compared to the two older nulliparous groups; a statistical difference was seen between 13-14-year-olds and 17-19-year-olds. While we could not identify any age-specific evidence on sexual IPV among women in Niger, data from a study of ever-married women aged 18--49 in five regions of Niger suggests that approximately 10.8% of women have experienced physical or sexual IPV from a partner at any point in their lives\[[@pone.0231392.ref042]\]. In our data, we posit that the higher percent of sexual IPV seen among 13-14-year-olds, specifically, may be due to three main reasons. First, the 13-14-year-olds may have reported sex as forced or unwanted sex if they recently married and were not as familiar with the concept of sex given their young ages in contrast to the older AGYW (Personal communication, Dr. Sani Aliou, October 11, 2019). Secondly, VYA girls may have been more likely to report forced or unwanted sex if sex was accompanied by tearing, severe pain, or other physical problems related to their physical immaturity, which may have made them better able to recall the sexual IPV more easily. Third, forced sex or sexual acts may be more common among those girls who are younger and nulliparous because nulliparous VYA girls may just be experiencing menarche\[[@pone.0231392.ref017]\]. It may be that the very young adolescents' husbands are eager to impregnate their wives once they are able to conceive, allowing husbands to demonstrate their virility to their families and communities. They may be having sex, including forced sex, more often with their wives as compared to husbands of older nulliparous AGYW, making VYA girls more likely to remember the events and report them.

These current findings are limited by the small number of VYA girls included in this married adolescent sample. Future research should involve collection of quantitative data from larger samples of VYA girls. Further, qualitative data should be collected from AGYW to explore the contexts of RC and sexual IPV, in particular among VYA, and how their experiences differ from that of married older AGYW. Qualitative research with husbands and his family could also provide additional insights on VYA reproductive health and IPV.

Policymakers and public health practitioners must strengthen efforts to delay age at marriage and childbirth in order to protect the physical and emotional well-being of VYA girls. As part of this effort, VYA girls, their parents, (future) husbands, and the community at large, should be provided with information about the poor health outcomes which could occur to AGYW and infants when girls birth children while in adolescence\[[@pone.0231392.ref006]--[@pone.0231392.ref010]\]. Moreover, investment is needed in accessible, appropriate sexual and reproductive health services for VYA.

There are both strengths and limitations of this study. Strengths include a focus on Nigerien married VYA girls, a population on which there is limited data. Additionally, given our population-based study design, these results are generalizable to the included districts. As discussed above, a major limitation of this work is that our sample size for the VYA girls is small (n = 49), making this analysis exploratory. Furthermore, the cross-sectional nature of these results prohibits us from establishing clear temporality between relationships. Finally, although we treat parity as a possible confounder in one table of the regression analyses, we acknowledge that it could instead be playing a mediating role in some of these exposure-outcome relationships.

Conclusions {#sec017}
===========

In summary, this study highlights the reported reproductive, gender equity attitude, and partner violence experiences of married, Nigerien AGYW, comparing experiences of VYA against those of older AGYW. We found differences in reproductive factors, as well as lifetime RC and sexual IPV experiences among 13-14-year-olds as compared to older AGYW. VYA girls should be prioritized in future sexual and reproductive health research initiatives, given their unique vulnerabilities as compared to older AGYW, as well as the global calls for better understanding of VYA needs, both supported by the findings of this current study.
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